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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a cleaner of a semiconductor 
wafer in which the number of phase changes per cleaning cycle is 
high, and cleanness is high with high reliability and low price. 

SOLUTION: In a force pump 4 3 and a heater 44, a stationary state 
of circulating C02 is formed holding a liquid state of slightly 
higher pressure than supercritical pressure and a slightly lower 
temperature than a supercritical temperature. A heater control part 
58 turns on a heater 56 only in the case where the face temperature 
of a wafer 41 to be cleaned is lower than the supercritical 
temperature of C02 to heat the wafer 41 to be cleaned, and C02 near 
the face of the wafer 41 to be cleaned is phase- fluctuated to be a 

liquid state and a supercritical fluid state. Thus, C02 of small 

volume is phase- fluctuated and a number of phase change per cleaning 
cycle is increased. Further, the s uperc ritical fluid state is phase- 
fluctuated to the liquid state that solubility is high and an 
intermolecular force is strong, whereby reverse contamination is 
removed and cleaning of particles is possible. Further, high 
reliability is obtained without using mechanical driving means. 
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